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Abstract. The aim of this study was to monitor the response of sport horses during short 
transport to the intensity of stress, by changes in heart rate, cortisol, and behaviour. The horses 
included in the study were separated into 2 groups: horses that were transported for the first time (A n: 
12) and horses that had been previously transported (B n: 10).  
The values of the indicators varied between the two groups regardless of the fact that travel 
length and transport conditions were almost identical. The heart rate and cortisol levels were elevated 
in horses from group A as compared to the ones in group B while the latter showed increased levels of 
these indicators upon repeating the loading and unloading (130-230 nmol/l). The behavioural 
responses were different in horses and influenced the welfare during transport. 
Transport of horses under certain conditions related to their adjusting to manhandling during 
loading and unloading operations, as well as the animals’ temper, may be considered a stress factor 
with significant depreciating effect on horse welfare. 
 




Legislation related to transport of sport horses is represented by several codes of 
practice within which there are no specific references to the methods used during their 
transport. Although it is a well known fact that during transport, loading onto/unloading from 
vehicles may entail the risk of physical injury and compromising the animals’ welfare (Broom 
et al 1996; Parrott et al 1998; Houpt & Lieb 2000), little has been done to quantify the 
effects of this procedure on horses’ welfare. Previous studies have shown that heart rate 
increases very much during the loading onto/unloading from the vehicles and that an 
important impacting factor is the caretaker’s experience in minimizing the horses’ 
behavioural reluctance during transport (Ferguson & Rosales-Ruiz 2001). Despite these facts, 
no research has directly compared the effects of different loading methods on horses’ stress, in 
contrast to research on stress levels during transport.  
 
MATERIAL AND METHOD 
 
Research was carried out on 22 sport horses of Romanian Sport Breed, Thoroughbred, 
female and male with ages ranging from 4 to 12 years old, and 510± 30 kg body weight. The 
horses were transported from their raising stables to the training locations, in order to 
participate in various competitions and be sheltered in new stables. The research was carried 
out in spring over a period of 8 weeks. Travel time was 2-8h, and distance varied between 110 
– 385 km, which led to our separating the horses monitored into: horses used to being 
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transported (A, n:12) and horses unfamiliar with transport, that travelled for the first time (B, 
n:120).  
Transport was performed with horse specialised vehicles with two or more 
compartments (4-6). Loading /unloading were handled by the horses’ caretakers as well as by 
other people (in 6 cases). 
The heart rate was measured by means of a non-invasive method using a cardiac 
monitor (Polar Electro Oy, Finland). The electrodes, transmitter and the recording device 
were placed under the girth around the animal’s body. The data obtained by recording the 
heart rate were downloaded on a computer and processed with the help of the software (Polar 
Equine SW) installed.  
The blood samples were taken by puncture of the jugular vein in the morning, 20 
minutes prior to loading and following unloading (upon arrival and 20 minutes after that). The 
manoeuvre was performed in the presence of the caretaker, which reduced the animals’ stress 
down to a minimum during blood sampling. The sampling was done in vacutainers 
(Vacutainer System) of 1,3 ml containing Lithium-Heparin (LH/1,3). Immediately after that 
the samples were deposited in ice until their processing (by centrifugation at 2000 rpm, for 15 
minutes) according to the work protocol. The blood samples collected were kept and 
transported in compliance with the laboratory techniques conditions and analysed in the 
laboratory (by ELISA). The data obtained were processed calculating the standard deviation 
(± SD). 
The horses behaviour (table 1) was monitored by direct observation throughout the 
loading manoeuvre (2-8min.), for each individual transport. The statistical data analysis 
regarding the behavioural manifestations included the t student test in order to be able to 
compare the the two groups of horses participant in the study. 
 
Table 1.  
Horse behavioural display monitored during loading /unloading 
 
Horse behaviour in 
movement 
Behaviour description 
calm The horse asnwers to all comands, head in normal position, ears pointing forward 
show signs of total relaxation, total absence of agitation or increased attention, tail 
lowered 
slightly agitated The horse is mildly uneasy, sometimes moves its ears backwards and tosses its head 
more, listens to comands but shows signs of agitation, tail still lowered but moves 
sporadically 
agitated The horse is uneasy, with irregulated answers to the caretaker’s comands, frequently 
lifts its head, ears stay backwards, tail may be lowered with frequent moves to left 
/right 
very agitated The horse is very uneasy, does not listen to the caretakers’ comands, ears stay 
backwards, lifted tail shows sporadic periods of intense activity, frequent vocalizing 
resistant The horse has no reation to the caretaker’s instructions/comands, is very agitated, 




RESULTS AND DISCUSSIONS 
 
The action of a high number of stress factors determines different physiological 
responses from the horses during transport, and influences the quality level of their welfare. 
Among these factors, transport duration and loading methods may be the expression of 
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physiological stress the animals display by changes in the physiological indicators such as 
heart rate, cortisol, lactic acid, creatinine, behavioural indicators as well as the physical stress 
manifest in limb and legs diseases.  
Heart rate in horses recorded during short transport duration, shows an obvious 
increase in the horses loaded for the first time and unfamiliar with the manoeuvre, compared 
to the ones that have previously been transported (fig. 1). The increase in heart rate was 
recorded in all horses participant in the study, even the ones from group A, for which 






before loading 20' travel loading 20' following
unloading
A used to transport B unused to transport
 
Fig 1. Heart rate in horses (bpm) recorded during short transport duration 
 
Within the first 20 minutes of the travel, due to the different loading methods used, the 
heart rate increased significantly in group B horses (94 ± 4 bpm). The increase was recorded 
in the other group as well and the values of the heart rate dropped until the end of their 
journey in both groups in the same manner.  
Between loading and unloading time the heart rate decreased in all horses participant 
in the study, which confirms the fact that animals adapted relatively quickly to the conditions 
on the transportation means. Hyperpnoea and decrease in neurovegetative system control over 
the heart rate during transport may result in a prevalence of its high variability.  
Measurement of heart rate immediately after unloading the horses from the transport 
means may be an important indicator of their performance, physical and health condition.  
In the case of horses used to transport (A), the heart rate varied with both travel time 







before loading 20' travel unloading 20' after loading
A easy to load B difficult to load
 
Fig 2. Variation of heart rate (bpm) depending on the loading method 
 
The heart rate recorded low variations in eight of group A horses, compared to the 
other horses from the same group. This was due to the relationship between the caretaker and 
the animal and the trust the horses had built related to this manoeuvre – loading onto the 
vehicle.  
The cortisol, a corticosteroid hormone produced by the adrenal glands cortex is also 
involved in the bodily response to stress factors. 
Plasma cortisol levels measured during transport in the two groups of horses indicated 
an increase in concentration (fig 3) even in horses used to being transported. The increased 
levels recorded did not vary with travel time, the horses’ effort to adapt to transport conditions 
was probably the same as a result of a relatively short journey duration (2-8h). However, there 
were differences recorded depending on the loading method, with lower values in horses for 






before loading after loading
A used to transport B unused to transport
 
Fig 3. Cortisol level (nmol/l) of horses before and after transport of different journey durations 
 
High levels of cortisol concentration even after the unloading of the animals confirms 
the fact that this is a stress indicator, which was signalled by other studies. Irvine el al. (1994) 
stated that cortisol levels in horses removed from their environment increase due to circadian 
rhythm disorders. Blood cortisol levels in horses show circadian variations, with a maximum 
level in the morning and a minimum level at night. Any change in this cyclic evolution is 
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tightly connected to the activity of adrenocorticotropic hormone (ACTH), stress factors, 
depression, disease, fever, hypoglicemia, surgical procedures, fear, pain. 
Plasma cortisol levels together with heart rate may be used as short term stress 
indicator in assessing the welfare of horses during transport. 
Stress, fear and anxiety visibly alter the animal behaviour upon loading regardless of 
the experience they have accumulated. Many researchers use behavioural indicators in the 
field of welfare today in order to identify the stress factors, which induce different animal 
responses.  
The experience of the caretakers rendered horse loading much easier, which was 
undertaken with no hesitation from the horses, while the eight ones seemed to enjoy it even.   
Display of agitated behaviour in horses familiar with loading was diminished (20%), 
which led to a relatively short loading time (25-35’’) (fig 4). The horses loaded by other 
people than the ones the animals were used to manifested fear, which settled in a short time. 
The display of agitated behaviour was obvious and frequent in these horses and the caretakers 
had a very difficult time loading them, as loading time was 360- 480’’. Group A horses 








calm slightly agitated agitated very agitated retiv
A used to transport B unused to transport
 
Fig 4. Percentage of behavioural display (%) in horses to different loading methods 
 
Group B horses showed an agitated behaviour from the moment they noticed the 
transportation means (73%), which increased and maintained at the same level until loaded 
onto the vehicle in 31% of them. Behavioural indicators may be used to differentiate between 




The heart rate is a physiological marker as it is efficient in assessing the welfare level 
of horses; its variation indicates horses’ response to transport related stress regardless of 
duration and loading method. 
Plasma cortisol records different levels in horses used to transport compared to horses 
unused to transport during short transport duration when taking into consideration travel time 
and loading manoeuvres.  
Animal behaviour may be a useful tool in studying the welfare as it offers information 
on their condition, the decisions the animal makes and its reaction to a variety of stimuli. 
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Loading manoeuvres do not constitute a stress factor for horses that have a trust-based 
relationship with their caretakers, their behavioural and physiological indicators show an 
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